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PREDICTING THE YIF�D OF FAT, BONE AND EDIBLE 
PORTION FROM PORK CARCASSES 
Abstract 
DANIEL H. GEE 
Under the supervision of Professcr R. c. Wahlstrom 
Studies designed to investigate the accuracy of predj_cting 
total edible portion weight frcm a pork CB.rcass were conducted ove? a 
two-yea.1:· period. One hundred fifty crossbred pigs of predaui.11.2.nt 
Hampshire-Yorkshil•� breeding weighing an average of 20302 ± 5.1 pounds 
were used il1 this study. The pigs were 160.8 t 11.0 days of age at 
slaughter, had an .average of 1.39 inches of carcass backfat and 4.51 
square inches of· ]s.n,g,���V1!.\!:! do1'si area. 1be following measuremcmts 
were collected in the cooler and used in an attempt to predict total 
pounds of edible port:tcn: 3nimal age at slaughter, weight off test, 
s1<1.ughter weight, ca:rcass length, average carcass backfat, longis.� 
� area ai1d chilled carcass weight. In addition, head weight 9 
viscera weight, leaf rat weight and several fat. probe mea�c;urements 
were collected and used. Both the right and left sides of each carcass 
were dii.r-lded irJ.to fat, bone and edible portion components. Simple 
correlation coeffi cients between the various carcass measurements and 
total pounds of edible portion were calculatedc Correlation coefficients 
between total. edible portion weight and leaf fat weight, average carcass 
backf.at and 1.2ngissin� g._9rsi are·a were -.42 (PC::::eOl), -.62 (Pc..01) 
t:tnd 0.,58 (Pc::::.01), respectively. The two fat thick"lless measur�..ments 
taken between the 12th and 13th ribs at one ... fourth ar.d one-half the 
length of the 1&ng_issi_m� 22£El. muscle from the chine bone end showed 
high corr·elation coefficients with total edible portion weight (r = 
-.56 and -.56). The highest correlation coefficients between the 
various fat probes and pounds of edible portion were the probes tak:el'l 
in the area of the lumbar vertebrae (r = -• 43 and - • 48). Correlation 
coefficients between pounds of edible portion and animal age at 
slaughter, slaughter weight, carcass length and chilled carcass weight 
were -.15, 0.21 ( P  <.01), 0.21 (P <.01) artl o.;4 (P <.01), respectively. 
Chilled carcass weight averaged 149.4 t 4.1 pounds and the total fat 
weight from each carcass averaged 36.5 ± 5.0 pounds. Multiple 
regression analyses were made to provide prediction equations for 
estimating total pounds of edible portion and total fat weight. .Among 
the equations to predict fat weight were (1) Y = 6.41 + 1.61 (average 
carcass backfat thickness) + 1.32 (leaf fat weight) - L81 (longiss:l.nuis 
22,rsi area) + 0.21 ( chilled carcass weight), R = .883 and (2) Y = 36.26 
+ 1.68 (average carcass backfat thickness) + 1.29 (leaf fat weight) 
- 1. L�7 (longissinl,!!S dorsi area)" R = • 867. The total edible portion 
weight from each carcass averaged 92.2 t 4.7 pounds. The following 
equations can be used to predict edible portion: (1) Y � 10.89 - 1 .. 16 
(average carcass backfat thickness)+ 0.57 (chilled carcass weight) 
+ 2. 70 (long:i.s§im� dorsi area) -. 09 (animal age at slaughter), R = .881 
and (2) Y = - 6.37 - 1.21 (average carcass backfat thickness)+ 0.61 
(chilled carcass weight)·+ 2.01 (19.!!Jdssimus dorsi area), R = .869. 
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INTRODOCTION 
The current meat consumption patterns and competition from other 
meats in addition to the current popularity of meat substitutes present 
a challenge to today� s pork producer to provide an acceptable quality .. 
product with a high muscle to fat ratio. In order to accanplish this, 
it will be necessary to identify the superior muscular, trim carcasses. 
One or the best measures of carca�s value is the .total pounds or edible 
portion in the carcass. However, it does require a considerable amount 
or time and effort to break an entire carcass into its fat, bone and 
edible portion components. 
At the present time the industry is using a variety of methods 
to evaluate pork carcasses. An accurate prediction equation to estimate 
the total pounds of edible pork in a carcass would appear to be a very 
use:ful tool in determining differences in carcass value. 
This study was designed to (1) der�ve prediction equations to 
estimate total fat, bone and edible portion components of the pork 
carcass, (2) study the usefulness of additional fat thickness measure­
ments as well as various fat probes for estmating carcass canposition, 
and (J) study the correlation coefficients between various carcass 
measurements and total edible portion weight. 
Several carcass· weights and measurements were recorded, the 
simple correlation coefficients were calculated and then with the use 
of a stepwise multiple regression program the most valuable measure­
ments were selected to be used in prediction equations to est:unate the 
total fat, bone and edible portion components. • 
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REVIEW OF LITERATURE 
Measurements o:f the thickness of the subcutaneous fat layer 
at various points on the surf ace have long been used as in:licators of 
the general level of fatness of' a carcass. The justification fo'J:9 
this was first investigated by Hankins and Ellis (1934} as reported by 
Harrington (1958) who related the percentage of body fat i11 60 pigs 
of varying weights with split-carcass backfat measurements. The 
average of five backfat measurements had a correlation of 0.84 with 
the percentage extracted fat. 'Ihe thickness of backfat at the 
seventh dorsal vertebra alone explained 59% of the variation in the 
percentage of extractable fat (r = o. 77). Warner, Ellis and Howe 
(1934) also demonstrated that backfat thickness was related to carcass 
cutout. 
Backfat thickness is an objective carcass measurement which is 
relatively easy to ob ta.in. The recording of pork backf at measures 
originally started with five to eight measurements as rept,rted by 
Aunan and Winters (1949), De Pape and Whatley (1956), Doornenbal, 
Wellington and Stouffer (1962), Hazel and Kline (1952) and Whiteman 
and Whatley (1953). At present the most popular method of reporting 
backf at thickness is to use an average of three measurements taken 
opposite the first rib, last rib and last lumbar vertebra perpen­
dicular to the surface o.f the skin and including the skin thickness. 
Aunan and Winters (1949) showed correlations of -.63, - .58 and 
0.66 between average backfat thickness and the lean content of the 
carcass, percent primal cuts and dressing percent, respectively. 
Zobrisky tl !i!1.• (1954) indicated that there was a high correHtt:i.on 
between backfat thickness a11d t.otal yield or· fat in the c arcass. 
Nelson (1962)  demonstrated that backfat thickness was a better 
predictor of lean cut weight than loin mu scle mass, c arcass length 
or longissimus dorsi area. Gnaedinger tl &• (1963 ) reported a 
correlation coeffici ent of 0 . 69 between fat in the c arcass and 
backfat thickness . 
Stouffer and Burgkart (1965 ) showed a simple correlation of 
0. 76 between total fat in the carcass and backfat thickness. Kline 
(1951 ) reported a high positive correlation between ,average backfat 
thiclmess a..'1d the amount of fat in the pork carc ass " Zobrisky £i &• 
(1959 ) indic ated that an accurate estimate of the amount of rat in a 
carcass c an  be determined from c arcass backfat measurements .  
Zobrisky also reported that the yield o f  primal cuts was negatively 
correlated with backfat thickness measurements. 
Henry, Bratzler and Luecke (1963 ) reported a - . 62 correlation 
coefficient between average c arc ass backfat and lean cuts on a 
c arcass b asis. The highly signific ant correlations found by Henry 
and co-workers between average backfat thickness and percent fat in 
the shoulder, loin, belly and ham verify that average backfat 
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thickness may be used to predict the fat yi eld of swine c arcasses. 
Wiley, Pearlberg and Jon�s (195L ) as reported by Topel (1968 ) showed 
that as average backfat thickness increased so did th e weight. and yield 
or fat cuts. Bowman, Whatley and Walters (1962) reported. a high 
multiple correl ation (R = 0.70) between percent separable lean and 
carc ass  backfat thickness and longis simus do1·si area at the tenth 
rib . Gee (1967) found a correlation coefficient of 0 . 84 between 
average backf'at thicknes s  and percent fat in the carcass.  
Several. researchers (Brown , Hillier and 'Whatley, 1951 ; 
Whiteman and Whatley, 1953 ; Carpenter and King, 1964; Pearson tl !fh. , 
1956; Price ,  Pearson and Benne , 1957) working with backf a.t measure­
ments did not show high correlations between c arc ass  backfat 
measurements and c arc ass cutout information . Doornenbal � !1_. (1962 ) 
found that correlations between c arcass fat measurements and total 
fat in the carcass and cuts were significant but low. In general 
these relationships were much higher in barrows than gilts. 
McMeekan (1942 ) as reported by Harrington (1958) investigated 
the relation between total fat and backfat measurements and found the '  
correlations to b e  very high . McMeekan found that the single 
measurement most closely related to total fatnes s ,  which c annot be 
measured on the normal split c arcass,  is the thiclmess of fat over 
the longissimus dorsi muscle on the surface revealed when the c arc ass  
is cut at the last rib.  The measurement was taken at right angles to 
the skin 1 1/2 inches fran the median line and this measurement 
alone accounted for 93% of the vari ation in total fat (r = 0 . 97 ) �  
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The estimation of the muscle content or leanness of the 
slaughtered pig by me ans ._of carc ass  measurements is a more difficult 
problem than the estimation of fatness.  Hammond ( 1933) as reported by 
Harrington (1958 ) stressed that accurate knowledge of the degree of 
muscli1'1g of a c arcass c an  only be obtained by cutting the carc ass ,  
preferably in the region of the loin . Of the objective measures used 
to predict the amount or lean contained within a carcass, the 
longissimus dorsi area measurement is very camnon a.rd receives wide 
use. Although most workers agree longissimus dorsi area is a worth-� 
while measurement, there is some controversy about th& predictive 
value or different locations on the l oin . However, Kline and Hazel 
(1955 ) and lline and Goll (1964) point out that the correlations 
between most of the cross sectional areas (at different l ocations) 
and lean cut yield� are about equal. According to Kline and Hazel 
( 1955 ) there appears to be very litUe variation in area from side 
to side if the same anatomical locations are used for points of 
reference. 
Longissimus dorsi area has been used alone ani in combination 
with other measurements to predict lean carcass cutout values. 
Zobrisky il _!!,. (1954) reported that after comparing several measures 
of leanness the cross sectional area of the longissimus dorsi showed 
the highest correlation with yield of l ean in the carcass. Pearson 
.!! .!!,. (1956) , �ine and Goll (1964) , Zobrisky !!:, !!• (1959 ) , lline 
and Hazel (1955 ), Holland and Hazel (1958 ) and Doornenbal, Wellington 
and Stouffer (1962 ) have indicated that longissimus dorsi area may 
predict frari 30 to 50% of the variation in carcass lean cutout. 
Topel, Merkel and Mackintosh (1965 ) showed that longissimus dorsi 
area was nearl y  as accurate in predicting the lean cut yield· of five 
different pork muscles as the longissimus dorsi weight.  Batcher 
!.!:: .!1.• (1962 ) repor ted that longissimus dorsi area is a good indicator 
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or the lean content or the ham, shoulder and loin as well as the 
total percent lean in the c arcass.  Cahill , Sutton am Kunkle (1953 ) -· 
stated that the area of longissimus dorsi muscle was correlated with 
the weight of' the primal cuts and wi th  the primal cuts as a 
percentage of live weight. 
Emerson !1 !!• (1964) ,  Varney � !!_. (1962 ) , Wallace tl .!!_. 
(1959 ) and Mullins !! !!_. (1960 ) showed results which indic.ated that 
the relationship of' live weight to longissimus dorsi development is 
not linear. '!heir results indicated th.at heavier hogs had signifi­
cantly less longissimus dorsi area when expressed as square inch per 
100 pounds of' carc ass . 
Some researchers question the accuracy of' the longissimus 
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dorsi tracing . Fredeen and Jarmaluk (1962) reported that the accuracy 
or a tracing was dependent upon the cut to be trac ed ,  the complexity 
or the musculature and the number or indi v.i.duals responsible £or the 
tracings and planim.eter readings. Most research workers measure the 
area or the longissimus dorsi muscle tracing with a compensating 
polar planimeter . 
Carcass length , a measurauent easily taken and included in the 
meat hog certific ation program, i s  another objective measure used to 
evaluate the· pork c arcass. The importance or swine length has 
received much attention ·by pork producers who contend that length 
must be considered because it may be related to various production 
traits . 
Robisonr Kunkle and Cahill (1952) indicated that as  length 
increased and as backf at thickness decreased tho percentage of lean .. 
cuts increased and the percentage of fat trimmings decreased. Nelson 
(1962 ) reported that body length was associated with an increase in 
longissimus dorsi mas s .  Pearson, Bratzler and Magee (1958 ) shcr�ed 
that as length increased the percentage or loin also increased. 
Zobrisky � .!!,e (19.59) reported that partial correlation analysis 
indicated that carcass length was correlated with carcass width and 
backfat thickness.  
At  constant carcass weight the following workers as reported 
by Harrington found a negative correlation between carcass length 
and backfat thiclmes : Bennett and Coles (1946) , Fredeen (1953) , 
Harrington and Po.'1leroy (19.55 ) am Johansson and Korkman ( 1950 ). 
The followi."lg researchers have shown very little or no 
relationship between carcass length and carcass cutout yields  of any 
kind: Bowman, Whatley and Walters (1962 ) ;  Doornenbal !1 !!• (1962 ) ;  
Henry, Bratzler and Luecke (1963 ) ;  Holland and Hazel (1958 ) ;  Pearson 
et al. (19.56) ; Price, Pearson and Benne (1957) and Zobrisky et al. - - - ---
(19.59 ). Gee (1967 ) reported a low negative correlation between 
carcass length and percent edible portion. 
Another objective measure used to evaluate the pork carcass 
is the relative amount o� various cuts and their components such as 
lean, :fat and bone. A canplete carcass breakdown is needed �o obtain 
lean, :fat and bone weights. Thus, it involves a considerable amount 
of time dividing the tissue into its canponent parts. Snith , Klay 
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and Carnoham (1964 ) repor ted on a sfa;dy involving physical separation 
of 20 pork carcasses each weighing approximately 140 pounds. They 
found the aver age component tissue values to be 9 ., 06/, bone, 4.5% 
skin, 43. 3% fat and 43 . 0% lean for total carcass composition . 
Stouffer and Burgkart (1965) showed simple correlations among the 
following : total weight of lean in the carcass versus ham wei ght , 
0 .82 ;  lean in the ham, 0 .93 ; lean tn the loin , 0 .82 and lean in the 
shoulder , o. 72 . They also obtained a correl ation coeffic:5.ent of 0.92 
by associating longissimus dorsi area and percent lean cuts were 
the separable lean in the carcass. Bruner and Van Stavern (1961 ) 
reported that lon,ej.ssimus dorsi area and percent lean cuts were 
significantly correlated with the age group for gilts . 
Wiley .2!:_ !1_. (1951) found that as the aver age backfat thiclmess 
increased the percentage of lean cuts tended to decrease. Backfat 
thickness was the most impor tant factor in determining the percentage 
of  lean cuts. ·They also indicated that as carcass weight increased 
the percentage of lean cuts appeared to decrease. In addition , these 
workers noted a slight tendency within carcass groups for the 
percentage of  lean cuts to increase as either the body length or leg 
length increased . 
Several researchers have worked with v arious carcass measur e­
ments and values in an at.tempt to predict the lean content of the 
carcass . Osinska (1965 ) ,  as reviewed by Topel (1968 ) , report:5-ng the 
predictive values o:f some carcass measurements for estimating carcass 
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lean content indicated that the weig�t of the fat trim gave the most 
accurate prediction of carcass  lean content. 
9 
Blendl (1966) , as cited by Topel (1968 ) ,  reporting on results 
from 305 German improved Landrace pigs found that both the correlation 
between carcass weight and the weight of the leg and the correlation 
between weight of the leg and the meat within the leg are hj_ghly 
signific ant. Blendl (1966), as reported by Topel (1968) , from a second 
study showed results to mdicate that the thinnGst fat thickness 
measurement covering the longissimus dorsi area , as  measured between 
the 13th and 14th rib , has a high negative correlation (r = -.74) 
with the total weight of lean in the carcass. 
Pearson ,tl &• (1956 ) investigated the rat-lean ratio in the 
cross section o f  the rough loin at the last rib as a possible measure ­
of carcass l�anness. Correlation coefficients of approximately -.60 
between the fat-lean ratio and several measures or carcass cutout 
indicated. the relationship may be hi�h enough to be very useful. 
Osinska and Kielanowski (1958) as reported by Topel (1968) 
calculated s1mple and partial correlations between the backfat thickness 
measurements at various points and the fat content in primal cuts and 
between the longiss:i.mus dorsi area measurements and the lean content in 
primal cuts • . 'lhe measurement over the shoulder was found to be the 
least reliable. followed ._by the measurement over the middle of the back. 
The depth of the longissimus dorsi mus�le was found to be mo�e highly 
correlated with the hot carcas s weight than with the lean content in 
prim.al cuts , and it was concluded that this measurement cannot be used 
as a measure of leanness when carca sses similar in weight are ·to be 
canpared. 
Fredeen ll !l• (1964) studied relationships between a number 
or split and internal carca ss measurements and percent lean cut yield 
or the carca ss and its coznponent · cuts. They round carcass length and 
weight to have a low predictive value, accounting respectively, for 
approximately 9 and 4f, or the total va ria nce in percent yield or the 
trimmed lean cuts ( ham, loin, picnic and butt). The most useful 
predictors or percent yield of -lean cuts and the proportion or total 
varianc� explained by ea ch were percent yield of trimmed loin, 8 3% ;  
ratio or longissimus dorsi area to total backfat, 53f, and total 
ba ckf at, 54'/,·. 
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Lu � !!.• (19 58 )  analyzed separation data from 1 2 1 hog carca sses 
in an attempt to find means or estimating the percentages or lean, 
rat and bone in the carcass. It wa s found that three measurements 
are needed for an estimation or the percenta ges or lean, fat and 
bone,  namely, the rat depth or the la st rib probe, the average backfat 
thickness and the c arca ss weight. ihe carcass rat percentage was 
estimated with a multiple correlation coefficient or 0 . 9 19 by the 
following equation : X1 = 2 5 . 1635 + . 2 353(X 2 ) + 9.60lJ(X3 )  - . O J8 7(�) 
where X1 = carcass fat percent, X 2 = last rib fat probe, X3 = average 
backfat thickness and X4 = carca ss weight. 
Buck , -Harrington and Johnson (19 6 2 )  analyzed 2 5 0  pigs_ to study 
the value of carcass mea sur_ements in predicting the percentage lean 
in the carcass. For pigs or the same breed and sex these workers 
I 
found that the best predictions of leanness pos sible w.i thout cutting 
the c arcass were derived from measurements of shoulder and rn.:inimum 
loin backfat. Mid-backfat measurements :improved the accuracy of 
prediction. but length and depth of carcass did not. However, 
measurements made after cutting the carc e.ss and exposing the 
longissimus dorsi at the last rib gave more accurate predictions of 
percentage lean than did the split carcass measurements . 
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Reports have consistently shown that fat is the most variable 
component in the beef carcass as well as the pork c arcass. As the 
percentage of fat increases there is an almost proportionate decrease 
in lean content. Subcutaneous fat measurements taken at numerous 
locations on the beef c arcass have been investigated in an attempt to 
find specific measurements whic h are hi ghly associated with c arc ass 
composition (Allen, 1966, as reported by Hedrick , 1968 ; Breidenstein, 
1965 , as reported by Hedrick ,  1968 ; Lewis , Brungardt · and Bray, 1964). 
These studies indicate that fat thi ckness measurements taken in the 
lumbar and thoracic area are more highly related to c arcass composition 
than fat measurements frcm other areas of the carcass . Allen· (1966) 
reported that the fat measurements most highly related to perc ent 
separable components and retail yield were single fat measurements 
over ti�e 12th rib three-fourths of the distance from the medial to 
lateral edge of the longissimus dorsi muscle .  Breidenstein (1965) 
indicated that indi v.i.dual subcuta."'leous fat measurements over the 12th 
rib were more valuable in predicting retail yield of steer c arcasses 
than those taken in other loc ations. Breidenstein also indicated that 
tat measurements over the blade area or the chuck and rump area were 
valuable in evaluating carcasses . Lewis tl .!!• (1964) observed that 
tat probe measurements over the rump and clod were more · highly 
associated with percent trimmed retail cuts or heifer c arcasses than 
a single fat measurement at the i2th rib surf ace. 
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Abraham � .!!• (1968 ) reported on a study or carcass charac­
teristics involving 835 beer c arc asses. They found that c arcass weight 
accounted for most or  the variation in weight or boneless steak and 
roast meat. Fat thickness was the most important variable in 
multiple regression equations tor predicting percent or boneless steak 
and roast meat. 'lhe average or three rat thickness measurements 
taken at one-fourth, one-half a.rd three-fourths the length or the 
longissimus dorsi muscle fran the chine bone end resulted in higher 
coefficients or multiple determination than a single fat thickness 
measurement taken three-fourths or the length or the longissimus dorsi 
muscle from the chine bone. Area of longis simus dorsi muscle was 
significantly related to yield or boneless steak and roast meat. Beef' 
carcass length was not significantly related to yield or boneless 
steak and roast meat. 
Henderson, Goll and Kline (1966 ) working with beer reported that 
the correlations between longiss:imus dorsi area and total carcass lean 
were low. Calculating longissimus dorsi area per 50 kg or carc ass 
weight increased this relationship. 1.he correlations between rat 
thickness and measures of c �cass yield were very high. 
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Oliver et al. (1968 ) worked with data from 33? lamb carcasses - -
to predict cutability of lamb carcasses f'rom carcass weights and 
measures. They found that chilled carcass weight, body wall thickness 
and kidney f'at weight had a coefficient of determination of (R2 ) = 
93 . 8J when predicting weight of consumer cuts . The addition or 
several other variables did not raise the predictive value. 
Hoke .!!, .!!• (1961 ) completed a detailed study concerning 
objective measures of lean cut yield in lamb carcasses.  They 
reported that among the factors ·studied a canbination of fat thickness, 
conformation grade and percent kidney fat accounted for 74, 85 , 78 , 
53 and 78'1, or the variation in yields in the prime, choice , good. 
canbined utility and cull grades and total sanple, respectively. 
Johnston tl .!!• (1967 ) reported on studies concerning the 
estimation of yields of retail cuts fran lamb carcasses. They used 
fat thickness probes on the intact carc ass nude at the shoulder and 
over the rump. They reported simple correlations of - . 65 . -. 72 and 
- �  69 between salable boneless cuts a.rd the carcass probe at the 
shoulder , rump and rib area. respectively. Body length was round to 
have very little correlation (r  = - . 05 )  with total salable boneless 
cuts . The simple correlation between total salable boneless cuts 
and percent kidney knob was - . 65 .  The data indicated that the simple 
correlation between tota1- salable boneless cuts and a single measure­
ment or fat thickness over the longissimus dorsi muscle explained 
approximately 441, of the variance in total salable bonele-ss  cuts . The 
addition of percentage kidney knob as a variable increased the 
2 5 0 2 0 9  � D . 0 l 6TA'lp U1 
explained variance in total salable boneless cuts to 591,. The 
addition of longissimus dorsi area to the above two variables 
explained approximately 65<'/, or the variance in total salable boneless 
cuts . '!he addition or carcass weight to the above three variables 
did not increase the explained variance . In all of the multiple 
regression analyses , the inclusion or longissimus dorsi area 
increased the correlation coefficients. 
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METHODS OF :eROCEDURE 
Data for this project were collected from a total or 150 pigs 
over a two-year period. The first portia"l of the data was collected 
at the South Dakota State University Meat Laboratory during the 
summer of 1967 fran. 75 spring farrowed pigs. The remaining portion of 
the data was collected during the summer or 1968 from. 75 spr:Lng 
farrowed pigs. All 150 pigs were crossbred of predominant Hampshire­
Yorkshire breeding . Ea.ch year the pigs consisted or 40 barrows and 
35 gilts. The pigs were allotted shortly after weaning into groups 
consisting of 15 pigs per pen. All the pigs were self-fed a similar 
balanced ration and managed in the same manner . The desired slaughter 
weight or 200 pounds was based on a 24-hour shrink rather than an 
off-feed basis. When a pig reached the predetermined slaughter 
weight plus 10 pounds , it was removed from �'le feeding trial and 
transported to the holding facilities at the South Dakota State 
University Meat Laboratory. In the holding facilities the pigs were 
subjected to a 24-hour shrink with access to water but not feed. 
Immediately before slaughter each pig was weighed to the 
nearest pound on the scale in the holding facility and this weight 
was recorded as the slaughter weight. Direcily following the 
weighing, the pig was taken to the slaughter area, stunned • hung up 
and bled. After bleeding the pig was scalded in 143° F water and then 
the hair and toenails were removed. Following the hair rauova1, the 
head was removed at the atlas joint near the base of the skull 
leaving the jowl s on the carcass.  7he tongue was removed fr om the 
head and the head was weighed to the nearest one-tenth pound. 
The carcass was then opened down the ventr al midl ine .  The 
compl ete viscera was . r emoved and weighed as a singl e unit to the 
nearest one-tenth pound. Next, the gall bl a dder was r emoved r an 
the l iver and the weight of the l iver was r ecorded. The sternum was 
spl it and the compl ete pl uck was r emoved and weighed . '!he c arcass  
was then spl it into a r ight and l eft half with the use or  a power 
saw. Fol l owing the_ splitting the l eaf' fat was r emoved f'r an both the 
right and l eft side and weighed to the nearest one-tenth pound not 
incl uding the weight of the kidneys. The l ast step of the sl aughter 
pr ocedure was to wash the carcass befor e  it was put in. the cool er .  
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The carcasses wer e  chill ed for at l east 48 hour s  at a 
temper ature of' J 6  to J 8° F befor e  carcass measurements were taken. 
Backf'at measur ements wer e  taken on both sides of each  c arcass opposite 
the fir st r ib ,  l ast r ib and l ast l umbar ver tebr a. The aver age or the 
three measurements taken on both sides was r ecorded as actual backf'at 
thickness . The c arcass length measurement is also an aver age or the 
r ight and l eft side measured fr om the anter ior edge of' the fir st r ib 
to the l ower edge of the aitch bone .  
Whil e· the car cass was in the cool er hanging on the r ail , the 
whol esal e l oin section of the c arcass was cut between the 1 0th-11th 
r ib to expose· the l ongissimus dor si area. In or der to measure the 
l ongissimus dor si area mor e . easil y, the 9 th-1 0th ribs wer e  sever ed 
wher e  they would normall y be cut in the pr ocess of separating the 
-
wholesale loin from the belly. The ?ea of the longissimus do.rsi 
muscle from both the left and right side of each carcass was traced 
using acetate tracing paper. The longiss� dors� area of each side 
of every carcass was then determined using a compensating polar 
planimeter. The average of both sides was recorded as actual 
longissimus dorsi. area. In addition to measuring the longissimu� 
dorsi area at this location, two fat thiclmess measurements were 
recorded. The first measurement was recorded at one-fourth the 
length of the longi,,,e,,s,i.mus dorsi _:muscle from the chine bone end a."'ld 
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the second at o ne-half the length of the longissim.us dorsi muscle from 
the chine bone end. Refer to figure l for exact location of 
measurements. 
In addition to the carcass measurements described above ,  
several fat probes were made on both the right and left sides of each 
carcass at various locatio11s. Fat probes were made opposite the 4th 
cervical vertebra and 5th thoracic vertebra at distances of 3, 6 and 
9 inches from the dorsal mid1ine. Fat probes were taken opposite the 
4th lumbar vertebra at distances of 4 and 6 inches from the midline. 
There were also three fat probes taken on the outside and two on the 
inside of the ham. Figures 2 and 3 show the locations of the fat 
probes. 
Following a.t least 48 hours in the cooler , a chilled carce.ss 
weight for each side was obtain.ed and recorded. Wholesale cuts 
were made according to the procedure as outlined in the Proceedings 







Figure 1 .  Fat thickness  measurements over 





- - - x - x - x -
- - - X - )( - X -
. 19 
4th Lumbar Vertebra 
5th Thoracic Vertebra 
4th Cervical Vertebra 




Figure 3 .  
20 
Fat probe locations. 
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weights were recorded. Further processing involved the separation of 
each wholesale cut into a trimmed portion, edible product portion, 
bone and fat trim components. The edible portion (here, after 
referred to as E. P. ) is used to denote that portion of the lean, 
with the exception of the be�ly,· that was trimmed to one-fourth inch 
external fat. In the boning process excessive intermuscular fat 
deposits were al.so removed. All weights were recorded to the 
nearest one-tenth potmd. Both the right ard left sides of each 
c arcass were cut and the weights used in the . analysis or the data 
are the total weights or the various components .  
manner : 
The individual wholesale cuts were handled in the f'ollowing 
A. Ham 
1. The green weight included the entire ham with the 
root intact. 
2. The trimmed weight included the ham with the foot 
removed one inch above the tibia-fibula tarsal 
joint with the skin and rat trimmed lmiformly to 
one-fourth :inch down one-half the la1gth or the ham. 
3� The E.  P. weight included the ham with the remaining 
skin removed , the fat trimmed to one-fourth inch 
and the bones removed. 
4. , The bone weight or the ham included part of the 
pel vie girdle , the femur• tibia-fibula and coccygeal 
vertebrae but did not irclude the foot weight. 
S. The :rat weight included both the fat and s�in 
removed fran the ham. 
B. Loin 
1.  The green weight consisted of the intact wholesale 
loin. 
2. nte trimmed weight included the loin with the fat­
back removed leaving one-tourth inch of rat 
uniformly over the loin. 
:). The E. P. weight included the boneless loin roast, 
tenderloin and the lean trim. 
4. The bone weight was composed ot a smal.1 porticm or 
the scapula and pelvic girdle in addition to the 
ribs  and vertebrae normally found in the loin. 
S. The rat weight was canprised or all the fat and 
skin removed from the loin. 
c. Shoulder 
l.  The green weight or the shoulder included the 
shoulder proper with the foot, neck bones and jowl 
removed. 
2 . The trimmed weight was obtained af'ter rauov.l.ng the 
clear plate down two-thirds or the length or the 
shoulder and trllDDling the rat to one-fourth inch. 
J . The weight or the E. P. included the weight or the 
baned shoulder and all the lean trim f'ran the 
shoulder. 
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4. The weight recorded as bone included the scapula, 
humerus, radius ulna but excluded the foot weight. 
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5. The fat weight included both the fat and skin weight 
from the shoulder. 
D. Side 
1 .  The  gre en weight of the side did not include the 
weight of the spare ribs . 
2 .  The trimmed w eight was the weight recorded after 
rer,1oval of the teat line an:i additional squaring. 
3.  The squared belly as  it would normally be used for 
bacon in addition to the lean trim from the portion 
that was removed in the squaring proo ess was weighed 
and recorded as E. P. 
4. The fat weight included the fat in addition to the 
skin from that portion of the side removed in the 
squaring process. 
E. Bone Cuts 
1. The green weight included the intact. neck bones as 
well as the spare ribs. 
2. The E. P. weight was the tot al le an trim from the 
spare ribs and neck bones . 
3. The bo�e weight included the neck bon es, ribs and 
sternum. 
F. Jowl 
l. The E.  P.  weight included all the iean after 
ranoval of the excessive f'at. 
2 . lbe fat weight was made up of' the f'at and skin 
removed from t�� jowl. 
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ill the data were recorded and placed on IBM cards for analysis. 
Simple correlation coef'f'icients, multiple correlation coef'f'icients 
( adjusted f'or degrees of' freedom ) ,  partial regression coefficients 
as well as the coefficient of determination (R2 ) were calculated. 
All 47 traits were rmt simultaneously in a stepwise multiple 
regression program. When the coefficients of' determination (R2 ) 
were greater than 5CY1, and practical equations appeared f'easible, the 
. partial regression coef'f'icient and the appropriate means were used 
to calculate the ( a) values used in setting up prediction equations. 
RESULTS AND DISCUSSION 
Means 5 Standard Deviations 
The means and standard deviatims for the p arameters used in 
this study are pr esented in table 1. 
Simple Corr elations 
Simp le c orr elations wer e  c omputed to evaluate the r elative 
r elationship and ac c urac y of c ertain c arcass measur ements as 
indic ators of c arcass value. The values used to determine c arcass 
mer it wer e  the weight of pr imal c uts ( ham, loin, shoulder and belly) 
and weight of lean c uts ( ham,  loin and shoulder ) , p erc ent ham am 
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loin or c hilled c arc ass weight as wel l as the weight or total bcne ,  
tat and E .  P .  c cmponents of the c arc ass. All or the simp le c orr ela.- , 
tion c oeffic ients involving the c arc ass measurements as r elated to 
c arc ass value are pr esented in table 2. 
Animal age at slaughter was not signific antly c orr elated with 
any of the measur es of c arc ass value. However , it is inter esting -to 
note that the S11all c orr elation that did exist between animal age at 
slaughter and p ounds or E.  P. was negative. 
Corr elation c oeffic ients between weight orr test and weight of 
pr imal. c uts, lean c uts, p erc ent ham an:i loin, total bone, total fat 
and total E. P. weight wer e  0 . 35 (P <.0 1) ,  0.14 ,  -. 2 3 ( P <:.0 5 ) ,  0 .16 
(P< . 0.5 ) ,  0 . 22 ( P < .0 1 ) am 0 .24 (P c:::::. 01 ) ,  r esp ectively. 
Slaughter weight was round to have a highly signific ant negative 
c orr e1ation with p ercent ham a.rd loin and had a signific ant p ositive 
( P < . 01 ) c orr elation with total fat weight. 
TABLE 1. MEANS AND STANDARD DEVIATIONS 
Varia ble 
Animal age at sla ughter (days )  
Weight off �est (lb )  
Sla ughter wt (lb )  
Head wt (lh ) 
Viscera wt (lb )  
Liver wt (lb )  
. Pluck wt (lb )  
Leaf ra t wt (lb )  
Carca ss length ( in )  
Avera ge carcass b a ckf at ( in) 
Longissimus dor si area ( sq  in) 
Fat cover one-four th length of · 
L. D. muscle fr cm chine bon e end 
Fat cover on e-half len gth or L. D. 
muscle from chin e bone end 
Fat pr obe outside ham (4  in) 
Fat pr obe outside ham ( 6  in ) 
Fat pr obe outside ham ( 8 in) 
Fa t pr obe inside ham (4  in )  
Fa t pr obe inside ham ( 6  in )  
Fat pr obe 4th cer vical vertebr a 
(3 in) 
Fat pr obe 4th cervical ver tebr a  
( 6  in) 
Fat pr obe 4th cer vical ver tebra 
(9 in )  
Fat pr obe 5th thor acic vertebra 
(3 in)  
Fa t pr obe 5th thor acic ver tebra 
( 6  in )  . 
Fat pr obe 5th thor acic ver tebra 
(9 in) 
Fat pr obe 4th lumbar ver tebr a  ( 4 in)  
- Fat pr obe 4th lumbar ver tebr a  (6  in )  
Chill ed carcass wt (lb )  
Ham, green wt (lb )  
Ham, tr immed wt (lb )  
Ham, E. P. wt (lb )  
Ham ,  bon e wt (lb )  
Ham, fa t wt (lb )  
Loin, green wt (lb )  
Loin, tr immed wt (lb )  











































































TABLE 1 CONTINUED 
Variable 
Loin, bone wt (lb )  
Loin, fat wt (lb }  
Shoulder, green wt (lb )  
Shoulder, trimmed wt (lb )  
Shoulder, E. P. wt (lb )  
Shoulder, bone wt (lb )  
Shoulder, rat wt (lb ) 
Side, green wt (lb )  
Side, trimmed wt (lb )  
Side, E. P. wt (lb )  
Side, rat wt (lb )  
Bone cuts, green wt (lb )  
Bone cuts,  E. P. wt (lb )  
Bone cuts , bone wt (lb ) 
Jowl, green wt (lb )  
Jowl, E. P. wt (lb )  
Jowl, fat wt (lb )  
Foot wt (lb )  
Total green wt (lb )  
Total trimmed wt (lb )  
Total E. P. wt (lb )  
Total bone wt (lb )  
Total fat wt (lb)  
Ham and loin trimmed wt (lb )  
Ham and loin E. P. wt (lb)  
Ham and loin rat wt (lb )  
Primal cuts wt (lb )  
( Ham, loin, belly, shoulder ) 
Lean cuts wt (lb )  
(Ham, loin, shoulder ) 
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TABLE 2. CORRELATION COEFFICIENTS BE'!WEEN CARCASS · MEASUREMENTS 
Carca ss measurements 
Animal a ge a t  sla ughter 
Weight oft test 
Sla ughter wt 
Head wt 
Viscer a  wt 
Liver wt 
Pluck wt 
Leaf ra t wt 
Carca ss l ength 
Backfa t 
Longissimus dor si area 
Fa t cover one-fourth l ength of 
L.· D. muscle 
Fa t cover one-half' l ength of 
L. D. muscle 
Fa t pr obe outside ham (4 in) 
Fa t pr obe outside han (6  in)  
Fat pr o be outside ham (8 in) 
Fat probe inside ham ( 4 in) 
Fa t pr obe inside ham ( 6  in) 
Fa t pr obe 4th cer vical ver tebra 
( 3  in) 
Fa t pr obe 4th cervical ver tebra 
(6 in) 
Fa t pr obe 4th cer vical ver tebr a  
(9 in) 
AND CARCASS CUTOUT V ALtraS 
Weight or Weight or Percent Total 
pr :imal l ean ham and bone 
cuts cuts . l oin weight 
- .06 - .01 O .lJ 0 .09 
0. 35 0.14 -. 2J 0.16 
0. 22 0 . 05 -. 26 0 . 05 
o. oa 0. 02 •• oo 0. 01 
0 .05 o. oo - . 06 0.15 
•• 17 - . 22 -.16 - .12 
0 .35 O. J4 0. 25 o.44 
- .J8 - .4J - .48 •• 27 
0.17 0. 23 0. 27 0. 34 
•• 62 -. 68 -- 73 -.58 
0.54 0. 62 0. 61 o.41 
-.50 -.57 -. 69 - .40 
-.54 -. 60 •• 67 - .42 
o . oo 0 .01 0.0 J •  l l  
- .04 - . 06 -. 21 •• 02 
- .29 - . 26 - . 29 -. 26 
0. 20 0.17 0 . 03 · 0 .17 
0.12 0. 05 •• 10 0.ll 
- . 22 - . 22 •  J l •• 24 
--37 •  J S  •• 43 �-42 
•• 22 •• 22 -. 34 •  42 
Total Total 
ra t E. P. 
weight weight 
0 .0 1  • •  15 
0 .22 0. 24 
0. 27 0. 21 
0 . 06 0 .03 
- . 07 0.0 J 
0. 01 - . 03 
- . 28 0.35 
0. 47 - .42 
- .19 0. 21 
o .a3 - . 62 
-.58 0.58 
0.75 -.56 
0. 72 -.56 
-.17 0. 09 
0 . 25 - . 07 
0. J? - .JO 
-. 21 0 .30 
•• oo 0.1 3 
0 . 37 -.13 
0 .53  ••  J4 
-. 
0 . 36 - .17 
TABLE 2 CONTINUED 
Weight of Weight of Percent Total Total Total 
pr:imal lean ham and bone fat E. P. 
Carcass measurements cuts cuts loin weight weight weight 
Fat probe .5th thoracic vertebra •• Jl ••  36 •• 40 •• 26 o.4J -.25 
(3  in ) 
Fat probe 5th thoracic vertebra -.44 -.49 -.53 - .38 0.53 - . 37 
(6  in )  
Fat probe .5th thoracic vertebra • •  31 - . 32 •• 42 -. 34 o.45 -. 24 
(9 in) 
Fat probe 4th lumbar vertebra 
(4 in) 
-.49 -.so -.so •• 3a · 0.
54. ;... 43 
Fat probe 4th lumbar vertebra --49 -.56 -. 63 -.40 o .64 -.48 
(6 in) 
Chilled carcass wt 0.56 0. 44 -. 09 0. 35 0.16 0.54 
Correlatiai of 0.16, P< . 05 ;  0 .21, P < . 01. 
� 
1be pigs on this study were all slaughtered within a v�ry 
narrow weight range and thus the correlations of total rat and E. P.  
with slaughter weight may not be as large as if the pigs had been 
slaughtered at a wider weight range. 
The correlations between head weight and viscera weight and 
any measure or carcass value were extremely low. However. it is 
difficult to explain why liver weight was significantly negatively 
correlated with weight of primal cuts , weight of lean cuts and 
percent ham and loin. Pluck weight had signi ficant correlations or 
0. 35,  0 . 34, 0.25 , 0. 44, -.28 and 0 . 35 with weight or primal cuts , 
weight or lean cuts, percent ham and loin, total bone weight, total 
fat weight and total E. P. weight, respectively. It is logical to 
assume that as the pig increased in weight his pluck weight would 
increase as well as the weight of various components of the carcass , 
but it is difficult to explain the negative relationship between 
pluck weight and total. fat weight. 
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'!he amount of kidney and pelvic fat in both the beef and lamb 
carcasses appears to be useful in determining the value of a carcass 
because both the lamb and beef u.s . D. A. yield grades use the estimated 
_ kidney fat percent in determining the yield of' the carcass. Likewise ,  
the weight of the leaf fat from the pork carcass does have a high 
positive relationship ( r  = 0. 47) with total fat weight of the carcass. 
Leaf fat weight was also fo,md to have a highly significant negative 
correlation with al1 the reported measures of carcass value. 
Carcass length as reported in the review of literature. does 
show sane relationship to carcass cutout values according to sane 
scientists. However , other researchers report little �r no corre­
lation between carcass length and carcass cutout values. This study 
did show signific ant relationships between carcass length measured 
in inches and weight or primal am lean cuts, percent ham an:i ·101n, 
total bone weight and total E. P. weight. 'lhere was also a signifi­
c ant negative correlation between · length and total f'at weight. 
However , close examination of' table 2 will indicate that these 
reported correlations are rather low (0 .17 to 0. 34 ) .  As irdicated 
in the literature, Bolmlan , Whatley and Walters (1962 ) ,  Doornenbal 
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� .!:l• (1962 ) ,  Henry, Bratzler and Luecke (1963 ) ,  Holland and Hazel 
(1958 ) ,  Pearson et al. (1956 ) ,  Price, Pearson and Benne (1957 ) and - -
Zobrisky � !!1• (1959 ) found very little relationship between carcass 
length and carcass cutout yields of any kind. 
Average c arc ass backfat thickness had a very high c orrelation 
( 0. 83 )  with total weight of' fat in the carcass.  This is in agreement 
with Zobrisky !,1 !!• (1954) who reported a high correlation between • ·  
backf'at thickness and total yield of' fat in the carcass . Gnaedinger 
� .!!,. (1963 ) working with 24 pigs in the 181 to 220 pound range .. .  
reported a correlation coefficient of 0. 69 between rat in the carcass 
a.rd backfat thickness. . lline (1951) and Zobrisky � .!!• (1959 ) · 
irxiic ated that there was a high positive correlation between average 
back.fat thickness and the amount ot rat in the pork carcas s .  In a 
study involving 20 market weight hogs Stouffer and Burgkart (1965 ) 
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reported a simple correlation of 0 . 7� between total fat in the carc ass 
and backf at thickness. McMeekan . (1941 ) also investigated the r�l ation 
between total fat and backfat measurements and fotmd the correlations 
to be very high. 
Backfat thickness was alsp f ound to have highly signific ant 
negative correlations of - .62 ,  -.68 ,  -. 73, -.58 and -.62 with wei ght 
of primal cuts, wei ght of lean cuts , percent ham and loin and total 
weight of bone and E. P. , respectively. These correlations are in 
close agreement with the work of other r esearchers. Aunan and Winters 
(1949) showed correlations of -.63 and -.58 between average backfat 
thickness and the lean content of the carcass as well as  percent 
_primal cuts. Henry, Bratzler and Luecke (1963) reported a -.62 
correlatj.011. coefficient between average carcass backf at and lea.t, cut� 
on a carcass basis. 
In the literature some researchers have rep!)rted a high 
rel ationship between the area of the longissimus dorsi muscle and 
various measures of carcass cutout value. Other scientists in recent 
years have shown these correlations to be somewhat less than the 
correl ations reported in the earlier work. As can be seen from 
table 2, longiss:lmus dorsi area in this study had a highly signific ant 
negative correlation ·with total fat weight (r = -.58). This study 
indicated that longissimus dorsi area has a highly significant 
relationship with various measures of carcass value . The correlation 
coefficients between longi ssimus dorsi _ area and measures of c arcass 
. cutout were weight of primal cuts , 0.54; weight of lean cuts , 0. 62 ; 
percent ham and loin, 0. 61 and total E. P. weight, 0. 58. '!his is 
in close agreement with Cahill, Sutton and Kunkle (1953 ) who reported 
that the area or the longissimus dorsi muscle was hig�y correlated 
with the weight of primal cuts. Batcher et al. (1962 ) reported that 
- -
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longissimus dorsi area was a g� indicator of the total lean content 
ot the carcass. Zobrisky � !!• (1954) showed after ccmparing several 
measures that cross sectional area of the longissimus dorsi muscle 
gave a higher correlation with the yield of lean in the carcass than 
any other measure. The results ot this study- are . in close agreement 
with most earlier work that reported a high correlation between 
various measures or carcass value and average carcass back:f'at as well 
as longissimus dorsi area. 
ibe :f'at thickness measurements taken between the 10th and lltp 
ribs at locations of one-fourth and one-halt the length of the 
longissimus dorsi muscle from the chine bone end showed highly signif'i­
cant correlations with carcass cutout values .  These fat thiclmess 
measurements had nearly as high a relationship with total rat in the 
c arcass  as did average carcass backfat. Likewise,  the negative 
relationship between rat thickness over the longissimus dorsi area and 
total pounds of E. P. was nearly as high as the correlation between 
average carcass backfat and total. E. P. weight. Based on the high 
correlations with mea�es or carcass value, these rat thiclmess 
measurements would appear to be of value in estimating total rat or 
lean in the carcass. These results �e similar to the- results of 
Breidenstein (1965 ) who reported that indi vi.dual subcutaneous fat 
measurements over the 12th rib were valuable in  predicting retail 
yield of steer carcasses. 
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As indicated in the Methods of Procedure, a number of fat 
thickness probes were made on the carcass. Of the fat probe measure­
ments taken on the outside of th� ham, the probe at the 8-inch 
location had the highest correlation with carcass cutout v alues� 
However, these relationships were all quite low and thus would appear 
to be of very little value for_ predicting cutout · yield. Likewise, 
the fat probe measurements made on the inside of the ham had very low 
correlations with measures of  carcass value . 
In general the fat probes made in the thoracic region showed 
much higher correlations with total fat content of the carc ass than 
did the probes in the ham region or those at the locations of 
cervical vertebrae . The correlations between total fat weight and the 
fat probes at the 5th thoracic vertebra 3, 6 and 9 inches fran. the 
midline were 0 .4J, 0 .53 and 0.45, respectively. All locations at the 
5th thoracic vertebra did show highly significant negative correla­
tions with carcass cutout v alues. The fat probes in the lumbar 
region were also highly significantly related to carcass cutout. . 'lhe 
values ranged £rom the lowest negative correlation of - . 4J between the 
f at probe at the 4th lumbar vertebra at the 4-inch location and total 
E. P .  to the highest negative correlation of - .63 between the fat probe 
at the 4th lumbar v ertebra at the 6-inch location and precent ham 
and loin. 
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In general,  ta ble 2 shows tha t the f'a t probes in the thora c ic 
and lumbar regions ha d c o nsidera bly higher c orrela tions with mea sures 
of' c arca ss value than did the ra t p robes in the ham. or_ c ervic al 
vertebra e region. This a ppears to be in very c lose a greement with the 
beer c arca ss work or Allen (19 69 ) , Breidenstein (1965 ) a?Xi Lewis !i ... !1,. 
( 1 9 64) who rep o rted tha t their studies indica ted ra t thic kness 
mea surements taken in the lmnbar and thora c ic area were more highly 
rela ted to c arca ss c cmp osition than ra t mea surements taken fran other 
area s or the c arca ss. 
�e c orrela tions between c hill ed c arca ss weight and weight or 
primal c uts, lean c uts , p erc ent ham am loin, total bone weight and 
total E. P. weight were highly signific ant. The c o rrela tion between 
c hilled c arca ss weight and total :ta t weight in the c arca ss wa s just , 
signific ant (P  <. 0 5 ). 
Ta ble 3 shows c or ela tion c oeffic ients between some c ommon 
c arca ss mea surements. Cor ela tio n c oeffic ients between animal a ge a t  
sla ughter and weight off' test, leaf' fa t weight, c arca ss length, 
lo ngissimus dorsi area and fa t c over one-half' the len gth of longissimus 
dorsi musc le were -. 20 ,  0.17 , 0.15 ,  0. 2 8  and 0.15 ,  resp ectively • . 
Weight off test wa s highly c o rrela ted with sla ughter weight and 
c hilled c arca ss weight. Likewise,  sla ughter weight wa s highly rela ted 
to c hilled c arca ss wei_ght. 
Leaf fa t weight showed a signific ant nega tive c orrela tion with 
c arca ss length whic h indica tes tha t  a s  leaf fa t weight inc rea ses 
c arca ss length decr ea ses. '!he c orrela tion between lea f fa t weight and 










Animal age . at slaughter 
Weight off test 
Slaughter wt 
Leaf fat wt 
Carcass l ength 
Backfat 
Longissimus dorsi area 
Fat cover one-fourth 
length of L.D. muscle 
Fat cover one-half 
length of L.D. muscle 
10. , Chilled carcass wt 
1 2 
1. 00 -. 20 
1. 00 
Correlation of 0.16, P < . 05 ;  0 .21, P <. 01.  
3 4 
-.09 0.17 
0 .70 o. oo 
1. 00 o. oa 
1. 00 
5' 6 7 8 9 
0 .15 0 . 03 0 .28 • •  06 -.15 
0 .20 0 .13 o . o4 0.14 0 .12 
0 .23 . 0 .23 0 . 01 0 .15 0 .17 
••  26 O .J4 - . J2 o.47 0.51 
1 .00 -. 20 0.15 O.JJ 0 .23 
1 . 00 -.52 0.75 0 .71 
1.00 --S9 . - .58 
1 . 00 0 .86 
1. 00 
10 
••  09 
0. 62 









average carcass backfat was significant (P <.  01) but had a rather 
low relationship (r = 0. 34 ) .  'Ihe negative correlation . between leaf' 
tat weight and longissimus dorsi area was - . 32 .  This study found 
high correlations between the rat cover measurements over the 
longissimus dorsi area and the leaf tat weight (r  = 0. 47 and 0 .51 ) . � 
- . 
The relationships between carcass length and the carcass  measurements 
listed in table 3 were all very low. 
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Backfat thiclmess was round to have a highly significant 
negative correlation with area of longissimus dors� muscle ( r  = -.52 ) .  
This work is  in close agreement with Bowman, Whatley and Walters 
(1962) who reported a high negative correlation between c arc as s  
backfat thiclmess and longissimus dorsi area measured at the 10th 
rib. Average c arc ass backfat was highly significantly correlated 
with the tat thickness measurements taken over the longis simus dorsi 
area. McMeekan {1941) folllld that the single measurement most closely 
related to total fatness  was the thickness or rat over the longissimus 
dorsi muscle on the surface revealed when the carcass was out at the 
last rib. 
Longissimus dorsi area was fotmd to have highly significant 
negative correlations with the fat measurements taken over the 
longissiinus dorsi area at the 10th and 11th rib (r = 0. 59 and -.58). 
The rat thickness measurements taken at one-fourth and one-half the 
length of the longissimus dorsi muscle fran the chine bone are very 
highly related {r = 0. 86 ) .  
Table 4 .reports the correlation coefficients between certain 
measures of carcass value. The weight of primal cuts was highly 
significantly correlated with weight or lean cuts (r = 0. 88 ) , percent 
ham and loin (r = 0.59 ), total bone weight (r = 0. 60 ), total fat 
weight (r = 0. 55 ) and total E • . P. weight (r = 0. 84). Weight of lean 
cuts was al.so highly correlated with percent ham and loin and total 
weight or bone, rat and E. P. 
Percent ham and loin was found to be highly related with 
total bone , rat and E. P. weight with correlations of 0.54, o. 75 and 
0.55, r�spectively. Total bone weight showed a significant correla­
tion with both total f'at and E. P. weight. The total fat weight was 
found to have a high correlation or 0. 69 with total pounds ot E. P. 
TABLE 4. CORRELATION COEFFICIENTS BE'IWEEN CERTAIN 
MEASURES OF CARCASS VALUE 
1 2 J 4 5 6 
1.  Wt of primal cuts 1.00 o.aa 0.59 0 . 60 --55 o.84 
2. Wt of lean cuts 1.00 o.ao o .66 -. 6J 0. 81 
J .  Percent ham and loin 1. 00 0.54 - - 75 0.55 
4.  Total bone wt 1.00 -.so 0. 51 
5 .  Total f'at wt 1. 00 -. 69 
6. Total E. P. wt 1. 00 
Correlation of' 0. 16 ,  P <. 05 ; 0.21. P <. 01. 
Predictive Value .2£ ,1!!!. Carcass Measurements 
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The primary objective of this project was to evaluate the 
predictive value of various carcass measurements . Partial regression 
coefficients for each variable used for prediction as well as 
coefficients of determination (R2 ) and the multiple correlation 
coefficients are presented in the tables that follow. Tables 5 
through 10 report the partial regression coefficients , coefficients 
of determination and multiple correlations for all of the 27 measure­
ments used in predicting pounds of primal and lean cuts , percent ham 
and loin {chilled . carcass weight ) and total bone, fat and E. P.  
weight. The 27 measurements used were those which were collected 
before the carcass  was processed and thus would be very practical to 
. use to predict c arcass value without requiring the labor necessary � 
process the c arc ass into its fat, bone and E. P .• canponents . Tables 
11 through 15 use five very easy to obtain measurements to predic t 
weight of primal. cuts , weight of lean cuts , total bone weight, total 
fat weight and total ·E. P. weight. Table 16 uses four canmonly 
collected measurements to predict total pounds of E. P.  Prediction 
equations which were derived are al.so presented and discussed. 
The partial regression coefficients for each trait used in 
predicting pounds of pr1mal cuts are presented in table .5 .  Using all 
27 of the measurement� collected before processing the carcas s  
accounted for 80. 8% o f  th e  variation in pomids of primal cuts.  With 
the use of only 7 measurements , 79. 2% or the variation was accounted 
for. Average carcass backf"at alone accounted for 38. 6% of the 
Traits 
TABLE 5. PARTIAL REGRESSION COEFFICIENTS FOR EACH TRAIT 
USED IN PREDICTmG POUNDS OF PRIMAL CUTS 
E;quatims 
1 2 3 5 6 
Average c·arcass backf at 
Chilled carcass wt· 







-1.12 -1.10 -1.24 
Longissimus dor si area 
Weight off test 
Fat probe outside ham ( 8 in) 
Fat probe 4th lumbar vertebra (4 in) 
Head wt 
Fat pr obe 5th thoracic vertebra 
(6  in) 
Liver wt 
Animal age at slaughter 
Fat cover one-half length or 
L. D .  muscle 
Fat cover one-fourth length of 
L. D. muscle 
Sl aughter wt 
Fat probe outside ham (4 in) 
Fat probe inside ham ( 6 in) 
Fat pr obe 5th thoracic vertebra 
(3 in) 




Fat pr obe 5th thoracic vertebra 
(9 in) 
































0 .49 o.sa 0. 60 
. - .81 -.83 -- 95 
1.12 1. 01 
0.14 
7 8 
-1. 35 -1.JO 
0.61 
g 
TABLE 5 CONTINUED 
Equa tions 
Traits 1 2 3 4 5 6 7 8 
Fa t probe outside ham (6 in ) -.17 
Fa t probe inside ham (4 in) -.22 
Fa t probe 4th cervical vertebra 
(6  in) 
0.13 
Fa t probe 4th cervical vertebra 
(9 in) 
-.10 
Multiple correla tion coefficien t (R) . 899 .890 .886 .881 .875 .868 .855 . 621 
Coeffic ient of determina tion (R 2 ) 80.8 79.2 78.S 71. 6 76. 6 75 .3  73.1 )8. 6  
� 
variation in pounds or pr:imal cuts . By' adding chilled carcass 
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weight to the average carcass backfat measurements , the explained 
variance increased to 73 .l�. Equations 5 and 6 appear to be the most 
useful as prediction equations . E:quatiai 6 utilizes average carcass 
ba.ckfat, chilled carcass ·weight and leaf' fat weight. �uation 5 .. 
. involves the same three measurements in addition to longissimus dor si 
area. The addition of longissimus dorsi area only increased the 
coefficient or detennination &om .75. J� to 76. 6�. The two equations 
for predicting pounds ot primal cuts are as follows : 
Equaticn 5 : Y = 12. 55 - 1.10 ( average carcass backf'at ) 
+ 0 .58 (chilled carcass weight) -. 83 (leaf f'at weight ) + 1. 01 
(longissimus dorsi area) .  , , 
F.quation 6 :  Y = 14. ?4 - 1. 24 ( average carcass backfat ) 
+ 0.60 (chilled carcass weight ) -.95 (leaf' rat weight ) .  
Weight o f  the lean cuts is a camnonly used indicator or carcass 
value. The resu.l ts or the attempt to predict pounds of' lean cuts are 
shown in table 6.  Average carcass backf'at was the measurement which 
accounted for most of the variation in pounds or lean cuts (46.l� ) .  
'!he addition or chilled carcass weight increased the explained 
variance to 68.1%. All 27 measurements used to predict pounds of 
lean cuts showed a multiple correlation coefficient of . 893 and a 
coefficient of determination ot 79.7. &}uations 4 and 5 appeared 
most useful for predicting pounds of' lean cuts and they are as 
follows : 
TABLE 6. PARTIAL REGRESSION COEFFICIENTS FOR EACH TRAIT 
USED IN PREDICTING POUNDS OF IEAN CUTS 
Tra its 
Avera ge carca ss ba ckfa t  
Chilled carca ss wt 
Longissimus dor si area 
Leaf fa t wt · 
Fa t  pr obe 4 th lumbar ver tebra ( 6 in) 
Liver wt 
Fa t pr obe inside ham ( 6  in) 
Animal age a t  sla ughter 
Pluck wt 
Fa t pr obe 4 th  cervical. vertebra 
(9 in) 
Weight off test 
Carca ss length 
Fa t pr obe 5th thora cic ver tebra 
(3  in) 
Fa t cover one-half' length of 
L. D. muscle 
Fa t pr obe 4 th cer vical ver tebr a 
(3  in) 
Fa t ,cover one-fourth length or 
L. D. muscle 
Fa t pr obe outside ham ( 4  in) 
Fa t pr obe 4 th lumbar ver tebra ( 4 in) 
Fa t pr obe inside ham ( 4 in ) 
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F,qua tion s 
4 5 
-1. 08 · -1.16 









TABLE 6 CONTINUED 
E:quations 
Traits 1 2 3 4 5 6 7 
Fat probe 4th cervical vertebra -.72 
(6 in) 
Fat probe 5th thoracic vertebra 0.49 
(9 in) 
Fat probe outside ham ( 8 in) 0. 25 
Fat probe outside ham ( 6 in) 0. 09 
Fat probe 5th thoracic vertebra 0.13 
( 6 in) 
Multiple correlation coefficient (R) .893 . 876 . 873 .867 . 854 . 825 . 679 
Coefficient of determination (R2 ) 79. 7  76.7 76.2 75. 2  72.9 68.1 46.1 
i 
Equation 4 :  Y = 13.ll - 1. 08 _ (average carcass backfa.t ) + 0. 43 
( chilled carcas s  weight) + 1.  75 (longissimus dorsi area ) -�·96 ( leaf 
fat weight). 
Equation 5 :  Y = 8 .89 - 1.16 (average carcass backfat) + 0.43 
( chilled carcass weight ) + 1.97 (longissimus dorsi area). 
Both of these equations are relatively simple and have 
acceptablo accuracy. Equation 4 accounted for 75 .2% o f  the v·ariation 
and equation 5 accounted for 72. 9% of the variation in pounds of lean 
cuts. These results agree with Fredeen tl .!l• (1964) who indicated 
that carcass backfat was a most useful predictor of yield of lean 
cuts because b al.!kfat alone did account for 54'% of the vari ance in 
lean cut yield. 
Ham and loin percent is probably the most commonly used 
indicator of carcass value. Therefore, prediction o f  this trait 
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from carcass measurements would seem to have potential usefuln ess for 
measuring carcass meatiness. The results of the attempt to predict 
the ham and loin percent are shown in table 7 .  The amount of 
variation accomi.ted for varied from 53. 4% for average carcass · backfat 
alone to a high of 72 . 96/, when all 27 measurements were used .  The same 
general pattern was true for predicting percent ham and loin as was 
true for predicting pounds of primal and lean cuts in that the fat 
probes taken 011 the outside of the carcass appeared to be o f  little 
predictive value lP  'lbe combination of .average carcass backfat and 
longissimus dorsi area had a multiple correlation coefficient of . 781 
and did account for 61. o6/,  of the variation in percent ham. and loin. 
TABLE 7. PARTIAL REGRESSION COEFFIC:mlTS FOR EACH TRAIT USED 
IN PREDICTING PERCENT HAM AND LOIN 
Traits 
Average carcass backfat 
Longissimus dorsi area 
Leaf fat wt 
Weight off test 
Fat probe 4th lumbar vertebra ( 6  in )  
Carcass length 
Fat probe inside ham (6 in) 
Liver wt 
Pluck wt 
Fat probe 4th cervical vertebra 
(J in) 
Fat' probe inside ham (4 in )  
Slaughter wt 
Fat probe outside ham (4 in) 
Fat probe 4th cervical vertebra 
(6  in ) 
Fat cover one-fourth length of 
L. D. muscle 
Chilled carcass wt 
Fat ' probe outside ham (8 in) 
Fat probe 4th cervical vertebra 
(9 ·in) 
Animal age at slaughter 
Fat probe 5th thoracic vertebra 
( 6  in) 
Head wt 
Fat cover one-half length of 








































1. 0; 1. 03 
-.66 -.64 







TABLE 7 CONTINUED 
�uations 
Traits 1 2 3 4 5 6 7 
Fat probe 5th thoracic vertebra 
(9 in) 
0.25 
Viscera wt · 0 .01 
Fat probe 4th lumbar vertebra {4 in) -.15 
Fat probe 5th thoracic vertebra 0-.1 09 
( 3  in) 
Fat probe outside ham (6 in) 0.02 
Multiple correlation coefficient (R)  .854 .8J7 .827 .819 .BOS .781 . 731 
Coefficient of determination (R2 ) 12.9 70.1 68.4 67.1 64.8 61. 0  SJ.4 
� 
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The addition of leaf' fat weight only increased the explained 
variance tran 61. 0% to 64.ai. Adding the weight off test to the 
above three variables increased the explained varianc e by 2. J%. 'lbe 
two equations which appeared the most practic al for predicting percent 
ham and loin are as follows : 
Equation 4 :  Y = 51.56 - .50 ( average carcass backfat ) + 1. 05 
(longissimus dorsi area) -.66 ( leaf' fat weight) - . 08 (weight off test) . 
F,quation 5 : Y = J4. 74 -.53 (average carc ass backf'at ) + 1. 03 
(longissimus dorsi area)  -.64 (leaf' fat weight ) .  
The accuracy or both equations is somewhat less than the 
accuracy of' the equations reported to predict pounds of primal and 
lean cuts. Carcass length, slaughter weight, chilled carcass weight 
as well as animal age at slaughter appeared to be of little value in 
predicting percent ham and loin. 
Table 8 · contains the partial regression coefficients for each 
trait used in predicting to�al bone weight. The coefficients of 
detennination for predicting bone weight are considerably lower than 
any other trait predicted, ranging f'ran 33 .6% for average carcass 
backfat alone to 65 . 0%  for all 27 measureaents. 'lb.e addition of 
chilled carcass weight and the rat probe measurE111ent at the 4th 
cervical vertebra to average carcass backfat only increased the 
explained variance to 52. O�. Because of' the low coefficients of 
determination, prediction equations were not calculated . 
Table 9 contains the partial regression coefficients for each 
trait used in predicting total fat weight . Seven equations are 
TABLE 8. PARTIAL Rm-RESSION COEFFICIENTS FOR EACH TRAIT 
USED IN PREDICTING TOTAL BOOE WEIGHT 
Traits 
Average carcass backf at 
Chilled carcass wt 
F at probe 4�h cervical vertebra 
(9 in)  
Pluck wt 
Carcass length 
F at probe outside ham (8 in) 
Viscera wt 
Liver wt 
Longissimus dorsi area 
Fat probe outside ham (.6  in)  
Fat probe outside ham (4 in) 
F at probe 5th thoracic vertebra 
(9 in ) 
Weight off test 
F at cover one-fourth length of 
L. D .  muscle 
F at cover one-half' length of 
L. D. muscle 
F at probe inside ham (4 in) 
F at probe 4th lwnbar vertebra (6  in) 
Fat probe 4th cervical vertebra 
(3 in) 
Animal age at slaughter 
Slaughter wt 
Head wt 
Fat probe 5th thoracic vertebra 
(3 in ) 
F,qu ations 
l 2 3 4 5 
-.19 -. 2 5  -. 2 7  - . 29 -. 3 2 
0 .0 9  0.11 O. ll 0.11 0.13 
- 2 . 2 4 - 2.16 -2.13 - 2.3 2 - 2 .50 
0.51 0.5 2  0.56 0. 62 
o.45 0. Jl 0 . 2 7 
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TABLE 8 CONTINUED 
Tra its 1 2 3 
F a t pro be 4 th cervical vertebra -.24 
( 6  in) 
F a t pro b-e 4 th lumbar vertebra ( 6 in) 0 .20 
Leaf fa t wt. -.0 2 
F a t pro be 5th thora cic vertebra •• lJ 
( 6  in ) 
Fat pro be inside ham ( 6 in) 0.0 7 
Multiple co rrela tion coefficient (R) .80 6 . 766 . 758 
Coefficient o f  determina tion (R2 ) 65. 0  sa.1 57.5 
Equ a tiais 
4 5 
. ?4.3 .7 21 










TABLE 9. PARTIAL REGRESSION COEFFICIENTS FOR EACH TRAIT 
USED IN PREDICTING TOTAL FAT WEIGHT 
Tra its 
Average carca ss backfa t 
Lea f  fa t wt 
Longissimus dorsi area 
Chilled carca ss wt 
Animal a ge a t  sla ughter 
Fat probe outside ham (8 in) 
Pluck wt 
Fa t probe outside ham (4 in) 
Fa t cover one-halt length or 
L. D .  muscle 
Carca ss length 
Fa t· probe 4 th lumbar vertebra ( 6 1n)  
Weight off test 
Fa t probe inside ham (4 in) 
Head wt 
Fa t probe 4 th lumbar vertebra ( 4 in)  
Fat probe 4 th cervical vertebra 
(6  in ) 
Fa t probe 4 th cervical vertebra 
0 in) 
Fa t probe 5th thoracic vertebra 
(9 . in ) 
Fa t probe inside ham (6 in) 
Sla ughter wt 
Fa t cover one-fourth length or 
L. D. muscle 









































1. 61 1. 68 
1. 32 1. 29 
-1. 81 -1.47 
0. 21 
6 7 
1.88 2. 0.5 
1. 47 
� 
TABLE 9 CONTINUED 
Traits 1 2 3 
Fat probe 5th thoracic vertebra -.84 
( 6  in )  
Fat probe 4th cervical vertebra -.40 
(9  in )  
Liver wt -.13 
Fat probe 5th thoracic vertebra - .04 
(J in) 
Multiple correlation coefficient (R) .926 .900 . 894 
Coefficient or determination (R2 ) 85.7 81. 0 79.9 
�uations 
4 5 
.883 . 8�7 
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presented in the table vary:ing from �uation 1 whic h includes all 27 
variables and account s for 85 . 7%  of the variation to equation 7 which 
includes only average carcass backfat and itself accounts for 69. 4� 
53 
of the variation in total fat wei ght. 'Ihe ad.di tion of leaf fat weight 
to average backfat thickness increased the explained variance by 3 .7%. 
The addition of longissimus dorsi area ard chilled carcass weight 
, ,  
increased the c oeffic ient of determination to 78 � 0 . As found with the 
earlier equations, the inclusion of the various fat prob es did not 
increase the explained varianc e a great deal. The prediction 
equations for predic ting total fat weight are as follows: 
E:quation 4 :  Y = 6 . 41 + 1.61 (average . c arc ass backfat) + 1. 32 
(leaf fat weight) - 1. 81 (longissimus dorsi area) + 0 . 21 (chilled 
c arcass weight). 
Equation 5 :  Y = J6 . 26 + 1.6 8 (average carc ass backfat) + 1. 29 
(leaf fat weight) - 1. 47 (longissimus dorsi area). 
Both equations are very practical and do predict a large 
amount of the variation in total fat weight. Lu tl �. (1958 ) 
reported that they found the canbination of a fat probe at the last 
rib, c arc ass weight and average c arcass backfat to have a multiple 
correlation coefficient of • 919 with carcass fat conte nt. 
The one measure that gives the best indic ation o f  true c arc ass 
value is total polm.ds of edible portion. However, to obtain the total 
pounds of edible portion on an entire carc ass does involve a great deal 
of time consuming 1 abor. Thus, if an accurate, practic al prediction 
equation for predicting pounds of edible portion was available, it 
would indeed be very useful. The partial regression coefficients 
for each trait used in this study to predict total pounds of E. P. 
are presented in table 10. According to the results presented in ·· 
this tabl e, equ ation l which included all 27 variables showed a high 
multiple correlation coefficient of .923 and did accolll'lt for 85. 2'/i 
of the variation in total pounds of E. P. Average carcass backfat 
alone accounted for 37. 9% of the variation. The combination of 
chilled carcass weight and average carcass backfat showed a multiple 
correlation coefficient of . 885 and thus accounted for nearly ?Of, 
( 69 . 7'1,) of the variation. The addition of l ongissimus dorsi area 
to the above two variables increased the explained variance by 4.lf,. 
As indicated ·by equation 4 in table 10, the combination or average 
carcass backfat, chilled carcass weight, longissimu s dorsi area and 
animal age at sl aughter appears to be a very useful equ atim and 
accounted for 77.6'/, of the variation in total pounds or edible 
54 
portion. The :inclusion or the fat thiclmess measurement taken one-half  
the l ength of  the longissimus dorsi muscl e in addition to the four 
measurements listed above only increased the explained variance 1. 81,. 
It is interesting to note that the measurements or leaf rat weight, 
carcass length and slaughter weight did not greatly increase the 
multiple correlation coefficients. 
These results are in close agreement with Blendl (1966) who 
reported a high multiple correlation between fat thickness, longissimus 
dorsi area and the total weight of ·1e an in the carcass.· The predictim 
equations for predicting total pounds of E. P. are as follows : 
TABLE 10. PARTIAL REGRESSION COEF�CIENTS FOR EACH TRAIT USED 
IN PREDICTING POUNDS OF EDIBLE PORTION 
Traits 
Aver age carcass backfat 
Chilled carcass wt 
Longissimus dorsi area 
Animal age at slaughter 
Fat cover one-half length ot 
L. D. muscle 
Fat probe inside ham (4 in) 
Liver wt 
Fat probe outside ham (8 in) 
Leaf fat wt 
Fat probe outside ham (4 in) 
Fat probe 4th lumbar vertebra (6 in) 
Carcass  length 
Slaughter wt 
Weight off test 
Viscera wt 
Pluck wt 
. Fat probe 4th cervical vertebra 
(J in) 
Fat probe outside ham ( 6 in )  
Fat probe 5th thoracic vertebra 
(9 in ) 
Fat probe 4th cervical vertebra 
(6 in) 
Head wt 
Fat cover one-fourth length ot 
L. D. muscle 
Fat probe 4th cervical vertebra 














































.1.16 -1. 21 
0.57 0.61 









TABLE 10 CONTINUED 
Traits 1 2 3 
Fat probe 4 th lumbar vertebra (4 in ) -.85 
Fat probe 5th thora cic vertebra 0.78 
(6 in ) 
Multiple correla tion coefficient (R) .923 .913 .891 




77. 6  73.a 
6 







Equa tion 4 :  Y = 10.8 9 - 1 .16 (a verage carcass ba ckfa t  
thickness ) + 0. 57 (chilled carcass weight) + 2. 70 (longissimus dorsi 
area ) -.09 (animal a ge a t  sla u ghter ). 
F,qua tion 5 : Y = - 6.J? - 1. 21 (avera ge c arcass ba ckf'a t  
thickness) + 0.61 (c hilled carcass weight) + 2.0 1 (longiss:iJnus dorsi 
a rea ). 
Both or these equa tions a p p ear qu ite pr a c tical and are very 
accura te in _ pr edicting total p ounds of E. P. in a carcass. 
Table 11 r ep orts the p artial regr ession coefficients for five 
tra its used to p redict p ounds of pr imal cu ts. 'lbese same five tr a its 
are used in the ta bles tha t follow to p redict p ou nds of lean cu ts as 
well as the total fa t, bone and E. P. weight beca use they are easy 
to obta in a nd are usu ally collected as a r outine p rocedu re when 
evalua ting p ork carcasses. 
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A.a shown in an earlier table, avera ge carcass ba ckfa t  alone 
accounted for 38.6'1, of the varia tion in p ounds of pr imal cu ts. The 
most pr actical and useful p rediction equa tion for p redicting p ounds 
of p rima l cu ts would a p p ear to be equa tion 4 beca use the coefficients 
of determina tion increased only 0 .5i, 0. 7 '/, and 0 .</1, by adding 
sla u ghter weight, c a rcass l ength and anima l a ge a t  sla ughter, 
r esp ec tivel y, to the values of avera ge carcass ba ckfa t  and chilled 
ca rcass weight which were used in equa tion 4. 
The p rediction equa tion tor p redicting p ounds of pr imal cu ts 
is as follows :  
. 58 
TABLE ll. PARTIAL REGRESSION COEFFICIENTS FOR FIVE TRAITS 
USED IN PREDICTING POUNDS OF PRIMAL CUTS 
F,quations 
Traits 1 2 3 4 5 
Average c arcass backfat -1.42 -1. 42 -1. 39 -1. 3.5 -1. 30 
Chilled c arc ass wt 0. 56 0.56 0. 56 0. 61 
Slaughter wt o. oa 0. 09 0. 07 
Carcass length -. 24 -. 25 
.Animal age at slaughter -. 01 
Multiple correlation 
coefficient ( R) 
. 860 . 859 .858 .855 . 621 
Coefficient of 74. 0 73.8  
determination ( R2 ) 
73. 6  73.1  38 . 6 
F,quation 4 :  Y = 10. 09 - 1. 35 ( average carcass  baokfat ) + _0. 61 
( chilled carcass weight) .  
'lhis equation has acceptable accuracy (R2 = 73.1 )  and thus 
would appear useful in predictmg total weight of the primal cuts in 
a pork c arc ass.  
Average carc ass backf at alone accounted. for more or the 
variation ( 46. li) in predicting total pOU?lds or lean cuts ( table 12 ) 
than it did ( J8. 6'!,) in predicting pounds or primal outs . The same 
pattern is generally true for lean cut weight as for prima1 cut weight 
1n that equation 4- _which contains only two variables appears the most 
practical in estimating pounds of primal outs because the coefficients 
or detennination for equations 1, _2 and 3 are only . a very small amount 
,: 
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TABLE 12. PARTIAL REGRESSION COEFFICmTs FOR FIVE TRAITS 
USED IN PREDICTING POUNDS OF LEAN CUTS 
F'4uations 
s· Traits 1 2 ) 4 
Average carcass backfat -1. 40 -1. 40 -1. 44 -1. 45 -1. 41 
Chilled carcass wt 0 .51 0. 51 o.48 o.48 
Carcass length 0. 32 0 . )2 0. 24 
Slaughter wt -. 05 . - .05 
Animal age at slaughter o. oo 
Multiple correlation 
coefficient ( R )  · 
. 827 . 827 . 826 . 825 . 679 
Coefficient of 
determination (R2 ) 
68. 4 68. 4 68.2  68.1 46.1  
greater than that of equation 4. F,quation 4 for predicting pounds of 
lean cuts is as follows : 
Equation 4 :  Y = 10. 71 - 1. 45 (average carcass backfat) + 0. 48 
(chilled carcass weight ). 
Table lJ reports the partial regression coefficients for the 
five traits used in predicting total pounds or fat. It is interesting 
to note that average backf at thickness alone accounted for 69. 41, of 
the variation in total carcass fat weight and that the addition of the 
other four variables only increased the coefficient of determination �o 
72. 4�. Based on the coefficients or determination, the most practical 
prediction equation would appear to be number 4. Equaticri 4 tor 
predicting total pounds of fat in the carcass is as follows : 
TABLE lJ . PARTIAL REGRESSION COEFFICIENTS FOR FIVE TRAITS 
USED Ili PREDICTING TOTAL .POUNDS OF FAT 
Traits 1 
lverage carcass backfat 1 . 99 
:hilled carcass wt 0 .15 
mimal age at slaughter 0. 05 
:arcass length - . 48 
,laughter wt o. o4 
[ultiple correlation . 851 
coefficient (R)  
:oefficient or 72. 4 
determination (R2 )  
2 
2.01 




72. 4  








2.04 2. 05 
0.15 
.843 .833 
71 . l  69 . 4  
F,quation l+ : Y = 11 . 22 + 2.04 (average carcass ·backfat) + Oe l5 
: chilled carc ass weight ) .  
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Table 14 shows the regression coefficients for the five traits 
tsed for predicting total bone weight. '!he coefficients of deter­
dnation ranged from 33 . 6  for backfat thickness alone to 52._J "'.men 
tverage carcass backfat, chilled carc ass weight, carcass length, animal 
Lge at slaughter and slaughter weight were used. Because of the low 
:oefficients of determination, prediction equations were not 
: alculated for tota1 bone weight. 
The partial regre�sion coefficients for the five traits used 
.n predicting pounds of E.  P. are listed in table 15 . The combination 
>f all five carcass measures showed a coefficient of determination of 
'l. 7 as canpared to a value of 69. 7 for average carcass backfat and 
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TABLE 14. PARTIAL REGRESSION COEFFICIENTS FOR FIVE TRAITS 
USED IN PREDICTING TOTAL POUNDS OF BONE 
Equa tions . 
Tra its 1 2 3 4 5 
Avera ge carca _ss back�a t  -.J5 -.36 -. 36 -- 39 - .JS 
Chilled carca ss wt 0 .13 0.12 0.11 0.12 
Care a ss length 0.35 0.3J 0.35 
Animal a ge a t  s1a ughter 0 . 01 0. 01 
Sla ughter wt -. 02 
Multip le corr ela tion . 723 .721 .716 . 691 .580 
coefficient (R) 
Coefficient of 52. J 52.0 51.3  47. ? 33. 6  
determina tion (R2 ) 
TABLE 15. PARTIAL REGRESSION COEFFIC�TS FOR FIVE TRAITS 
USED IN PREDICTING POUNDS OF EDIBLE PORTION 
&:iua tions 
Traits 1 2 3 4 5 
Avera ge ca rca ss baekfa t  -1.53 -1.55 -1.51 -1.50 -1.45 
Chilled carca ss wt 0.59 0.59 o. 64 o.66 
Animal a ge a t  sla ughter -.05 -.05 - .05 
Sla ughter wt 0.01 o. oa 
Carca ss length 0 .21 
Multiple corr ela tion 
coefficient ( R )  . 
. 84? .846 . 84J .835 .616 
Coefficient ot 71. 7  71.6 71.1 69 . 7  37.9 
determina tion (R2 ) 
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chilled carcass weight. Average carcass backf'at alone showed a 
multiple regression coefficient of .616 and did account for 37.9� or 
. . 
the variation in weight or total E. P. :Equation 4 appears the most 
practical and would appear to be useful in predicting total pounds or 
.. 
E. P. which is an excellent il:idicator or carcass value. F,quation 4 
tor predicting pounds or E. P. is as follows : 
E:quation 4:  Y = 0 .37 - 1.50 ( average carcass backf'at) + 0.66 
( chilled carcass weight) . 
Table 16 shows partial regression coefficients for four 
. . 
c_ommonly used measures of' carcass value. Nearly every carcass show 
reports the average carcass backf'at . longissimus dorsi area, c arc ass 
length and percent ham and loin. It is very interesting to note that 
the combination or these four popul.ar measures of' carcass value d� 
not account for even 50� or the variation in yield or E. P. The 
table also indicates that carcass length and percent ham and loin are 
_ essentially of no value when predicting E. P. weight because average 
carcass backfat and longissim.us dorsi area do have a coefficient of 
determination of 47.J and the addition of' percent ham and loin and 
carcass length only increased the value to. 4?.8. 
TABLE 16. PARTIAL REGRESSION COEFFICIENTS FROM FOUR COMMONLY USED 
VARIABLES USED IN PREDICTING - TOT AL POUNDS OF EDIBLE PORTION 
Tra its 
Average carca ss  ba ckfa t 
Longissimus dor s i area 
Carca ss length 
Per cent ham and loin of. chilled 
carcass wt 
Multip le correla tion coefficient ( R )  









2 3 4 
-.97 -1. 00 -1.45 
2 .97 J . 01 
0.50 
. 692 . 688 . 616 
47.8 47. J J?.9 
6J 
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SUMMARY AND CONCLUSIONS 
This project evaluated 27 carcass measurements which were used 
to estimate the total pounds of edible portion in a pork carcass. The 
150 crossbred pigs used in this study weighed an average of 203.17 ± 
. .. 
,5. 08 pounds and were 160 .8  t 11. 02 days of age at slaughter . The group 
had an average carcass backfat of 1 .39 inches and a longissimus dorsi 
area of 4.51 square inches . 
1be measurements used in an attempt to estimate carcass cutout 
value were animal age at slaughter , weight off test , slaughter weight , 
carcass length, average carcass backfat, longissimus dorsi area and 
chilled carcass weight. In addition, head weight , viscera weight, 
liver weight, pluck weight, leaf fat weight and several f'at probe 
measurements were collected and used. Both sides of each carcass were 
separated into edible portion, fat and bone components. Simple and 
multiple correlation coefficients , coefficients of determination as 
well as partial regression coefficients were calculated. When the 
coefficients of determination were _greater than 50,, and when practical 
equations appeared feasible, prediction equations were calculated. 
Correlation coefficients between total edible portion weight 
and leaf fat weight, average carcass backfat and longissimus dorsi 
area were -.42 (P <. 01), -. 62 ( P  <:.01) ' and 0 .58 (P <. 01 ) ,  respectively . 
The two fat thickness measurements taken between the 12th and 13th ribs 
at one-fourth and one-half the length of' the longissimus dorsi muscle 
from the chine bone end showed high correlation coefficients with 
total edible portion weight (r = -.56 and -.56). The highest 
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correla tion coefficients between the various fat probes and pounds of 
edible por tion were �e pr obes taken in the area of the lUlllbar ver tebr ae 
(r = - . 4 ) and -. 48 ) .  Correlation coefficients .between a ver a ge carcass 
backfat and the fat thiclmess one-four th and one-half the length of ,, 
the longissimus dor si muscle were 0 . 7 5  and 0 . 7 1 , respectively. 
Simple correla tion coefficients between longissimus dor si area 
and weight of primal cuts, weight or lean cuts , per cent ham and loin, 
total bone and total fa t weight were 0.84 ( P < . 01 ) ,  0 .81 (P <. 01 ) , 
0 • .55 (P<.0 1 ) , 0 . 51 ( P<.0 1 ) and -. 69 (P < .0 1 ) , respectively. 
1.he prediction equa tion which appeared the most usefu1 and 
pr actical for estima ting total fa t weight involved the use of aver a ge 
carc ass backfa t ,  lea f  fa t weight, longissimus dor si area and chilled 
carca ss  weight. These four measures showed a mu1tiple cor relation 
coefficient of .88 ) and a coefficient of determination of 78 .0 . 
'lbe one measure that gave the best indication of carcass  
- mea tiness was total pounds of edible portion. One of the objectives 
of this study was to determine how accurately we could predict total 
pounds of edible por tion. The equation (total pounds of edible 
por tion) = 10 .8 9  - 1 .16 ( a ver a ge car cass backfa t thickness )  + · 0 • .57 
(chilled carca s s  weight) + 2 .70 (longissimus dor si area)  - .0 9  ( animal 
age a t  sla ughter ) had a multiple correlation coefficient or .88 1 and 
a coefficient of determina tion of 7 7 . 6. This equa tion appear ed very 
pr a ctical and with the use of these four carca ss mea sur ements gave a 
reliable estima te of the total. pounds or edible por tion in a por k  
ca rca ss.  
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In all or the regression ana lyses to pr edict weight or pr imal 
c u ts ,  weight or lean c uts , p er cent ham and loin, total bone weight, 
total fat weight and tota l edible p ortion weight, aver a ge c arca ss 
ba c kf a t  acc ounted for the largest single amount or var iation that did 
exist. 
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